ABSTRACT: The role that images can play in communicating science to non-experts is contingent on the rhetorical choices of the organizations using them as tools for public outreach. The National Science Foundation's annual visualization competition illuminates the potential pitfalls of visual science communication and opens up for discussion issues of effectiveness and ethics.
EXTENDED ABSTRACT
Every year since 2003, the NSF has held its International Science & Engineering Visualization Challenge, for which it solicits aesthetically pleasing scientific images to be judged by an expert panel and then displayed on the competition website. The mission statement for this competition claims: "Illustrations provide the most immediate and influential connection between scientists and other citizens, and the best hope for nurturing popular interest. They are a necessity for public understanding of research developments" ("About"). The reference to the outdated model of science communication, "Public Understanding of Science," instead of "Public Engagement with Science," foreshadows a larger issue in the NSF's handling of the competition: namely, a lack of rhetorical acuity. Rhetorical acuity pertains to a rhetor's (in this case, the NSF's) self-awareness in terms of purpose, selecting relevant "data" to carry out that purpose, tailoring communication to the intended audience, and using all of the available means of persuasion.
Although the term "public engagement" is difficult to pin down, by synthesizing the responses to surveys conducted in the UK, Sarah Davies is able to posit that the tenor of the movement "[…] is about 'connecting,' 'breaking down barriers, ' being 'open and available,' or providing 'access'" (2013, p. 695) . In conjunction with Sarah Davies characterization of public engagement as providing access for non-expert publics, particularly germane to this case of communicating science visually in a digital environment is Susanna Priest's contention that "much of science communication will capture audiences only if it also meets other needs-if it entertains as well as informs" (2009, p. 230) . Despite the NSF's reference to the outdated model, "public understanding," the organization's intentions for the competition seem to align with the public engagement model of science communication. In the mission statement, the award-winning images are described as granting public audiences access into science by entertaining and informing them: scientific images are characterized as 1.) providing a point of connection between scientists and citizens, 2.) prompting a transformation in public attitudes toward science, and 3.) facilitating an understanding of scientific research. However, the NSF's visual communication practices do not fulfill its stated intentions in the mission statement; rather, the NSF has ostensibly stumbled into an opportunity to make visuals access points into scientific information for non-experts without regard to their effectiveness. It is as if the NSF believes that the images will "do all the work" in carrying out their mission, that images do not require any rhetorical intervention.
In fact, the NSF opens itself up to criticism for breaching ethics if its claims to facilitate public understanding and nurture popular interest are not upheld by its visual communication practices. It is possible to use images to both entertain and inform non-expert public audiences, but doing so requires acuity in rhetorical choices, and a lack of rhetorical acuity can have ethical ramifications (e.g., Manning & Amare, 2006; Tufte, 2006) . The criteria that factor into scientific images' capacity to entertain and inform are: aesthetic appeal, relevance to current scientific research developments, and accessibility to the intended audience of non-experts. The selection and communication processes-in short, the rhetorical choices of the competition organizers-which amount to establishing the relevance of the images to scientific research and accommodating captions for uninitiated publics, make up the "inform" part of the equation for successful public engagement. Ethical problems arise when science images are characterized as tools for public engagement but promoted solely for their aesthetic value.
